
When it is not abnormally enlarged, this pad of fat
can hardly be felt, and there is usually a slight hollow
on both sides of the patellar ligament. After an injury,
however, such as a bruise or strain, there may be a
marked increase in the size of the fatty mass, possibly
by the organizing of a blood-clot,' or perhaps by a direct
growth of the fat-tissue itself from the stimulus of the
traumatism. This hypertrophy may not disappear,
and may even increase gradually until flexion and ex-
tension of the leg are materially limited by the mechan-
ical interference of this dense wedge of tissue. If the
leg bo forcibly flexed, the patellar tendon and its lat-
eral ligaments or expansions are made tense and the pad
of fat is compressed against the tibia and the condyles
and forced out on both sides of the tendon, bulging out-
ward under the more yielding lateral ligaments until
the limit of compression is reached. If the leg be ex-
tended the notch between femur and tibia is narrowed
and the pad is again compressed, though not so much
as in flexion.

These motions, when carried beyond the self-estab-
lished limits, are painful, and there is at all times a
sense of unpleasant tension over the front of the joint.The interference with flexion is so marked in many
cases as to cause serious disability. When the patientseeks advice he is apt to be treated for tuberculosis of
the knee joint, the chronic swelling and the limitation
of motion being responsible for the mistake. A careful
examination will show that the limitation of extension
is due, not to spasm of the hamstring muscles, as it in-
variably is in tubercular disease, but to a mechanical
impediment, the hamstrings remaining relaxed.

An intracapsular effusion, such as is found in chronic
synovitis, will be discovered above the patellar border,
while the lipomatous pad never reaches above the level
of the middle of the patella and there is present neitherfluctuation nor floating of the patella.A villous proliferation of the lower border of the
capsule could be differentiated by the extent and pecul-iar feel of the villi.

A chronic bursitis of the small bursa lying under the
insertion of the patellar ligament offers the greatest dif-ficulty in differentiation unless fluctuation can plainlybe elicited.
This lipomatous condition is much more common

than is generally believed. The patients are mostly
young and active men, who pay little attention to the
slowly-progressing affection until it becomes a serious
handicap to their working ability, and this usuallytakes five or six years.

As all of my cases preferred operation to more time-
consuming methods, I have had no experience with the
treatment by adhesive plaster strapping, or by the in-
jection of such drugs as iodin or alcohol, which at best
are uncertain.

The radical operation is safe and simple. A small
incision two inches long is made just to the outer side
of the patellar ligament. This is carried down throughthe strong fascia lata expansion, the so-called lateral
patellar ligament, and the fatty mass is seen bulging
up into the wound. This fat is seized with strong arteryforceps and twisted out bit by bit, the twisting beingfar better than excision, because it prevents an annoy-
ing hemorrhage. The finger and forceps can readily be
passed under the ligament to the inner extremity of the
triangle, and no incision need be made on the inner
side of the tendon. The reason for making the orig-
inal and only incision on the outer side of the tendon

is that if the lateral fascial ligament should fail to
unite, there would be no tendency to the condition
known as "slipping patella," which practically always
occurs outward. After all the fat has been removed
from the triangle, and all bleeding arrested, the fascia
is carefully sutured with chromicized catgut in a sep-
arate layer, and the skin sewed with a subcuticular
stitch of silkworm gut or wire. No drainage should be
used. A sterile gauze dressing is applied and covered
with a thick pad of non-absorbent cotton. A long pos-
terior splint is bandaged on firmly, and the springy cot-
ton makes sufficient pressure to prevent the oozing of
blood into the triangle. The patient can be allowed to
walk in a day or two, but the knee should be held stiff
by the splint for ten days to allow the fascia to unite
firmly. At the end of that time the splint is removed
and the skin suture pulled out, and the leg can then be
used freely.

The results in all my cases have been perfectly satis-
factory, and the full normal range of motion has been
possible as soon as the dressings were left off, even in the
cases where great limitation had been formerly present.
There has been no pain after the operation. If, through
some misfortune, infection should occur, it would be
entirely outside of the joint and could not endanger the
mobility of the knee. I have not as yet attempted the
operation under local anesthesia, fearing that the avul-
sion of the fat would cause too much pain.

100 State Street.

IMMUNITY.
CHAPTER XVIII.

PRINCIPLES OF SERUM THERAPY.
In the strict sense serum therapy means the injection of

antitoxic or antibacterial serums for curative or prophylactic
purposes; this is passive immunization or direct serum ther-
apy. Active immunization, in which the tissues of the indi-
vidual are induced to form antitoxins or antibacterial sub-
stances as a result of vaccination or protective inoculations,
may be considered as indirect serum therapy. We may, there-
fore, include the latter as one of the serotherapeutic measures.

Bearing in mind the significance of the terms active and
passive immunization, and the fact that they may be used for
curative and prophylactic purposes, the various procedures
may be classified as follows:

I. PROPHYLACTIC INJECTIONS.

A. Active immunization, in which vaccination and protec-
tive inoculations are included, as with the organisms of typhoid,
cholera and plague. Depending on the material injected, the
result is the formation of antitoxins or antimicrobic substances
(amboceptors); agglutinins are formed incidentally.

1. Inoculation of virulent organisms; antibacterial sub-
stances are formed, (a) Inoculation with small amounts of
a virulent organism, i e., of a non-fatal dose; used principally
in experimental work. (o) Inoculation with virulent organ-
isms into a tissue which has some natural resistance. The suc-
cess of vaccination against smallpox by using virus obtained
directly from the diseased, a method which was practiced in
earlier times, was probably due to the fact that the virus
found unfavorable conditions for the development of virulence
in the skin. In some instances vaccination is more success-

fully accomplished by direct inoculation of virulent organisms
into the blood stream (Kitt's method of vaccination against
symptomatic anthrax).

2. Injection of attenuated infecting agents: Attenuation
by air and light (chicken-cholera, Pasteur) ; by cultivation of
the microbe at high temperatures (anthrax, Pasteur) ; by
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chemical agents (anthrax, Roux; diphtheria and tetanus tox-
ins, Behring and Roux) ; by desiccation (rabies, Pasteur) ; by
passing the virus through other animals (swine erysipelas,
Pasteur). This last observation was a most instructive one;
passing the bacillus through the rabbit several times increased
its virulence for the rabbit but decreased it for swine, while
passing the organism through the dove increased its virulence
for swine.

3. Injection of killed organisms (anthrax, Toussaint; swine
plague, Salmon and Smith). This method Is of the utmost
importance in human diseases, as it is the safest means of vac-

cinating against cholera, typhoid and plague. In the Pasteur
treatment of hydrophobia the first injection of the dried spinal
cord probably contains the killed virus.

4. Injection of bacterial products, [a) Bacterial cell plasm
(Buchner's plasmin, obtained by submitting the organisms to
high pressure, and Koch's tuberculin TR). (6) Soluble bac-
terial products (the bacterial proteins, as Koch's old tuberculin
and mallein; the soluble toxins; products of bacterial autoly-
sis). When toxins are injected antitoxins are formed. The
autolytic products of some organisms, e. g., typhoid and dysen-
tery, cause the formation of bactericidal amboceptors and ag-
glutinins, but not antitoxins.

B. Passive immunization: the prophylactic injection of anti-
bacterial and antitoxic serums.

C. Mixed active and passive immunization; the simultaneous
injection of an immune serum with the corresponding organ-
ism which may be killed or living. The serum Increases the
resistance of the animal at once and, in the meantime, a new
and more permanent resistance develops which is due to the
formation of antibodies. This method has been practiced with
swine plague, swine erysipelas, rinderpest, and experimentally
in typhoid, cholera and plague.

II. CURATIVE INJECTIONS.
A. Active immunization.
1. Injection of killed micro-organisms in small doses withthe intention of hastening antibody formation (Fraenkel in

typhoid fever) ; value not yet demonstrated.
B. Passive immunization.
1. With antitoxic serums: diphtheria, tetanus, snake bites,plague, tuberculosis (?), typhoid (?), streptococcus infections(?), etc.
2. With antibacterial serums: typhoid, cholera, plague, dys-entery, streptococcus (?), staphylococcus (?) and pneumococ-cus ( ?) infections.
In general, serums to be effective must have a certainstrength. When diphtheria antitoxin was first used nrenara-

General
Strength of
Serums.

tions were put on the market which containedtwenty or fewer antitoxin units per cubic
centimeter, rendering necessary the injectionof 150 c.c. or more in order to introduce
3,000 units. Much of the criticism which

was ottered at first was not because antitoxin injured the
patients, but because it caused no improvement, the explana-tion of which lies in the low value of the serums used at that
time. If diphtheria antitoxin now contains less than 250 units
per c.c. it is considered unfit for use; many serums contain 500
or more units per c.c.

Antitoxic and other serums should, of course, be free from
micro-organisms and toxins. The cases of tetanus which de-
veloped in St. Louis following the injection of diphtheria anti-
toxin will be remembered. With correct governmental super-vision of the manufacture of serums such accidents are entirely
preventable.1
For the sake of simplicity we may consider the principles

involved in serum therapy under the three topics of antitoxins,
bactericidal or antibacterial serums and vaccination.
It has been sufficiently emphasized that neutralization of

toxin by antitoxin implies a chemical union between the two

Antitoxins.
substances. When the two are mixed out-
side the body at a given temperature and at a
given concentration, the rapidity and com-

pleteness with which the union occurs depends only on the

1. See appendix to this chapter.

degree of affinity which one has for the other. There is no
third substance with which one or the other may unite. In
the body, however, the conditions are more complex; in this
case two combinations are possible for the toxin, one with the
antitoxin which has been introduced and a second with the
tissue cells. As an instance of the great rapidity with which
toxin may unite with cells, the work of Heymans with tet-
anus toxin may be cited. "Heymans found that, if all the
blood were removed from an animal a few minutes after the
injection of a single fatal dose of tetanus toxin and the blood
of another animal substituted, still the animal died of tetanus"
(Ritchie) ; that is to say, all the toxin had been bound by the
cells in that brief time.

Other experiments show that quantities of toxin and anti-
toxin which are neutral when mixed before injection are not

Experiments
with
Antitoxins.

entirely neutral if injected separately and at
different points of the body. In this instance
some of the toxin has had time to unite with
tissue cells before it could come in contact
with the antitoxin.

Certain work by Donitz illustrates not only the rapidity
with which toxin may be bound by the tissue, but also the
method by which antitoxin effects a cure. In relation to tet-
anus he found that if the toxin were injected first and the
antitoxin four minutes later, a slight excess of antitoxin was

required to prevent the development of tetanic symptoms; if
he waited eight minutes, six times as much antitoxin; after
sixteen minutes, twelve times as much; after one hour,
twenty-four times the simple neutralizing dose was required.
A few hours later no amount of antitoxin could save the ani-
mal. Similar conditions were met in the neutralization of
diphtheria toxin by its antitoxin in the body. Madsen, in per-
forming what he called "Curative Experiments in the Reagent
Glass," found that the longer tetanolysin had been in contact
with erythrocytes, the more antitetanolysin was required to
tear away the toxin from the corpuscles. Practical experience
with diphtheria also indicates that the longer the disease lasts
the more antitoxin is required for cure.
The experiments just cited give us a clear conception as to

what is meant by the curative action of an antitoxin—an
action which consists not of the neutralization of the circulat-
ing toxin, but of the wresting away from the tissue of the
toxin which has been bound. Incidentally the circulating toxin
is neutralized, which is essentially a prophylactic process. For
the wresting away of not a mere equivalent amount of anti-
toxin, but a great excess, is required, a condition which some

have compared to the mass action of chemical substances.
When diphtheria or tetanus has advanced so far that no

amount of antitoxin will effect a cure, the relation of the

Antitoxin
and
Toxin.

toxin to the cells has become something more

than mere chemical union. Further processes
of a biologic or biochemic nature have set in
in which the toxin may have become an in-
tegral part of the protoplasm, and the tox-

ophorous group may have begun its destructive action what-
ever the nature of this action may be.
It is important to recognize that antitoxin can not repair an

injury already done by the toxin. The repair of the injury
depends on the recuperative power of the cells, hence anti-
toxin cures by tearing from the cells, perhaps not all, but so
much of the toxin that less than a fatal dose remains in the
cell.
Wo may learn from the experiments of Donitz and of Mad-

sen two important principles of antitoxic therapy: First, that
of early administration, i. e., before a fatal amount of toxin
has been bound, and second, the necessity of injecting a suf-
ficiently large amount of antitoxin.

The comparative study of diphtheria and tetanus has clari-
fied the principles of antitoxic therapy to no small degree.
Knowing that diphtheria antitoxin has a much greater
curative value than tetanus antitoxin, we find some
conditions which would seem to explain the difference, at least
in part.
In regard to tetanus we have the following facts: In the

test-glass the affinity between the toxin and antitoxin is
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rather weak; since approximately forty minutes are required
Tetanus.

for complete neutralization (Ehrlich). On
the other hand, the experiments of Donitz
and of Heymans show that the affinity of the

toxin for nervous tissue is exceedingly strong, all the toxin
being taken up within a few minutes. These two conditions
alone suggest the probability of a low curative value on the
part of the serum. The toxin of tetanus also has a remark-
able selective action on the most vital of all organs, the cen-
tral nervous system, hence a lower grade of injury may prove
fatal than in other infections in which less important 'organs
oj those of greater recuperative power are involved chiefly.
Furthermore, it is thought by some investigators (Meyer and
Ransom, Marie and Morax) that tetanus toxin is taken up
by the nerve endings and reaches the ganglionic cells by way
of the axis C3'linders. In this instance the toxin, to a certain
extent, is isolated and perhaps less accessible to the action of
antitoxin.

Concerning diphtheria, the affinity between toxin and anti-
toxin is relatively strong, for complete neutralization in the

Diphtheria.
test-glass takes place in about fifteen min-
utes (Ehrlich). Clinical experience indicates
that the affinity of diphtheria toxin for tis-

sue cells is less than that of tetanus toxin, for diphtheria may
readily be cured on the second or third day of the disease,
whereas a cure of tetanus is rarely effected. These would seem
to be favorable conditions for successful serum therapy. Al-
though the toxin of diphtheria may attack the nervous system
as indicated by the development of paralyses, yet these are

seldom fatal; and on the basis of anatomic findings in fatal
cases it seems probable that the greater portion of the toxin
is taken up by parenchymatous and lymphatic organs, and by
connective tissues, which compared with the nervous tissue
are of less immediate importance for life and have greater
recuperative powers. We may infer from clinical experience
that diphtheria toxin is so situated in the body that it is
accessible to the action of the antitoxin.
We have, therefore, the following conditions which appar-

ently are of importance for the success of antitoxic therapy:
1. The concentration (strength) of the anti-

Conditions of
Importance
for Success.

toxin which is injected; 2, its freedom from
contamination and adventitious toxins; 3,
the time of its administration; 4, the quan-
tity injected; 5, the degree of affinity be-

tween toxin and antitoxin; 6, the degree of affinity between
toxin and tissue cells; 7, the amount of toxin which may be
bound without a fatal issue, of which the vital importance of
the organs involved and their recuperative powers are factors;
8. the location of the toxin in the body, i. e., its accessibility
for the antitoxin.
What has been said relates to the curative action of anti-

toxin. It is evident that the action of antitoxin, when used
as a prophylactic, is of a simpler nature, for

Prophylactic
Action of
Antitoxin.

in this instance the conditions approximate
those of the test-tube experiment. There has
been opportunity for the antitoxin to become
uniformly distributed in the blood and lym-

phatic circulations, hence it is able to meet and to bind the
toxin before the latter comes in contact with the receptors of
important cells. The high value of tetanus antitoxin as a

prophylactic, a value which has become evident in recent years,
probably depends on this condition.

The immunity which is afforded by a prophylactic injection
of antitoxin is of short duration, from two to three weeks;
the antitoxin is excreted in the urine to a considerable extent,
but may also be bound and assimilated by the tissues in part.

(To be concluded.)

Chinese Camphor Trade.—It is only in recent years that the
Chinese have made an attempt to cultivate the camphor trees
which abound in some provinces. The Pharmaceutical Era
states that camphor first appeared as an export in the customs
receipts in 1902 and that since then, and especially in the la't
year, there has been a considerable increase in trade.

THREE CASES OF TETANUS SUCCESSFULLY
TREATED.

CARLOS C. BOOTH, M.D.
YOUNGSTOWN, OHIO.

A CASE OF TETANUS FOLLOWING ABDOMINAL SECTION.
RECOVERY.

Case 1.\p=m-\Ayoung man, aged 22, was referred to me by Dr.
F. S. Merwin of this city, and I operated on him for tubercular
peritonitis, complete recovery following. The case progressed
in the usual manner, excepting that the patient had a slight
rise of temperature. On the tenth day we opened the dress-
ing and discovered a small stitch abscess, which was treated
and dressed daily. On the twelfth day he began having slight
twitchings of his muscles, and complained of difficulty in open-
ing his mouth, which symptoms gradually increased until the
tetanic convulsions became general and of the most violent
character. On the seventeenth day, or the fifth day of the
illness, we began using antitetanic serum three times daily.
The spasm continued to be severe for a few days, and then
became less frequent and less severe. After seventeen doses of
10 cm. each were given, his spasms ceased and complete recov-

ery followed.
TETANUS FOLLOWING GUNSHOT WOUND. RECOVERY.

The following case was reported to the Mahoning Medical
Society by Dr. Justice:

Case 2.—Clayton M., 11 years old, shot himself with a toy
pistol on July 4, 1904, in the center of the right palm. July
6 he was taken to Poland to the family physician, Dr. C R.
Justice, who removed the wad from the wound and disin-
fected it with peroxid of hydrogen, leaving instructions to let
him know if the wound did not heal kindly. July 16 the boy
was taken to the physician's office for the second dressing,
when the wound was found inflamed and the boy very nervous
and unsteady in his walk. Dr. Justice cauterized the wound
with carbolic acid, and the patient went home. Dr. Justice
was called to see him next morning at his home in Youngstown.
I was called in consultation. I found that, to all apjiea ranees,
the wound was partially healed. The masseter muscles were

so rigid that the boy was not able to open his mouth widely.
There was opisthotonos. He was lying on the bed and was very
nervous, but had had no spasms. We had him sit in a chair
where I could secure a better view of the wound. With firm
pressure, I succeeded in squeezing a little secretion out of the
wound. At this moment he had his first tetanic convulsion,
which was a very severe one. We gave him chloroform and I
incised the wound, which I found extensive beneath the sur-
face and filled with gelatinous material, which I curetted out
and thoroughly cauterized the cavity with pure carbolic acid.
After the usual surgical dressing we put him to bed and he
continued to have regular convulsions. Dr. Justice gave him,
at this time, one-half ounce of antitetanic serum, and con-
tinued to do so every eight hours for three days. Owing to
the distance of his residence from that of the patient, he
doubled the dose, giving an ounce at a time twice a day for
three days, the nurse at this time being afraid to use it. xVfter
this the nurse began to use it, and it was continued for five
days, night and morning. The spasms occurred regularly for
five days, he was free from them for one day, and then had
one general but slight spasm, which was the last. The antitoxin
was continued for a few days, using in all 54 half-ounce doses,
and although so many doses were given in such large quan-
tities in such a short space of time, only one small abscess
formed from the injections. The masseter muscles were the
first to become involved and the last to recover. Chloroform
was used to relax the spasms when they were severe. To
facilitate giving him nourishment, the patient was allowed to
inhale a sufficient amount of chloroform to relax the muscles
of the jaw. The patient is now in good health.
TETANUS FOLLOWING AMPUTATION OF THE THIGH. RECOVERY.

Case 3.—Mr. A. B., aged 48, was brought into the hospital
Nov. 17, 1905, with a badly lacerated thigh, having been run
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